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PROBLEM TO BE SOLVED: To improve flexibility in the 
channel selection for an applied optical wavelength- 
division add/drop multiplexer(WADM) signal at low cost. 
SOLUTION: A WADM is formed to branch/insert at least 
two signals each associated with one of a plurality of 
channels among wavelength division multiplexed(WDM) 
signals. A WADM ICQ comprises an optical circulator 130 
and that optical circulator is optically coupled to at least 
two of fiber Bragg gratings(FBG) 132. 134. 136 and 138 i 
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optically coupled to a thin filnri filter 120 having at least 
two thin film filter elements 122, 124, 126 and 128 which 
are interconnected in series at the other port. 
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!t#tt6 3 6^^LTt^^>. 4m6 3 2&t/6 3 6<i-ciX 



mFBGRt/TPFEfcWilL, mA-Wig-^ti 1 5 

3 3. 6 nm<7)iaWcO*ft6 4 2$ri>ofi-f-0l7-f;l.'5' 
Saa^ii^. iiOMti. 1»'?'3:lil^«OjSft$:toffi«7)W 

[00 27] !m±6 3 4{4, (l-f-iO K U 7 hXti^-'-/^' 
c7)*S«t LTi':7 hL^cFBG#tt6 3 4r^i^L-rt^ 

i^'64StCi3t^t:*«Jl 0dB<?5g?fif-^r:T-;l/^'DXh- 

^J'cOlgjD {[iI*S0rS[*6 4 275-^>5 0GHz) 

^. f-v^wUX xi^6 4 82:jlii.i^v:%^tc{4, TFFE 

[ 0 0 2 8 ] (?lj;t«±', III^<7)^:S6 4 2*^^>^1 . 4n 
m (Xti, [lW<^iS:R6 4 2*^<?>*^l OOGHz ) C/E 
Ji^:S 6 4 7 6 4 6 JiUitC fc' V^r {± , T F F E # 
146 3 61^- 1 OdB«Ob"<;PM^A^^^>il^. ClWj: 
aiC. f-\'^-yl'X-yi>'6 4 8tJl±tw*3V^T(i:. TFFE 
A^'^t-iWftt 6 3 6 i o T j^fi S ix I^ffif-v ^N/U-:?' n 

[0029] wADMizx-iX-^m-^h.. mx^tL. X 

otS*)'^-t^\ mtif, FBG132. 134, 136 

1 3 8 1 o(c J; 0 WD Mfi#>0^-^X{aiMft 
%>ZtX\mo. 2dBiOffAi»5^$:S{t^', ^1^7 -f 
/U^'S3!I1 2 2. 124, 1 2 6. SV^l 2 8<01OtC 

X'0VJDMm^ti^m^tl6:itX'. mi . 5dBcO*¥ 

xm^^^it^>:mmy'i'Ji'^.mmi-2 2-^ 12 4. i: 

2S . ^■mf V2 8 £5) r^te WD Mfi-^:<(^'S:W$ill> 
- Z:tX^:m 0'- '7 d.B OJf AtM$^Sr«ft&. ^jtC- .H^V 
.-=Jf ^.P--.:?=l 3 012 i hrtl2*«)0^^ 
c7)«-f-ffl*$rS(t^o .. •■• 1. •• • ■ - • 
[0030 I'm £OWADM rO OJi. :a-(S$il|.WD 

Mft-^co#-^ ^ 7 ^ III ttc-ri. 

C:i:tcJ;-5-C. :»-iiSi$ixi.WDMfi#<7)#^tcJ;&ifA 

jg;SAl, A3. A 5, RJ/ M liZHK^X , — 3I<7)TF 
FE128, 126, 1 2 4ZiJ/"l 2 2*>^>^r&TFF 
EcOfirB, Mm;, — ilcOFBGl 3 2'. 134, 13 
, 6a.tA'l 3S*>^>^^FBGtf0fiiS«ra^(4. ■9--=¥i 
l^-i^' 1 3 0{cWLr5ttC^.|>. 

[003 1 ] M^tf , -^^A 1 i,zmm-i.m^\.i.. f b 

Gl 3 2tJ:oTStt$ix. TFFE 1 2 2tc;J:-:.riM 

(t^ns. ^(^sss, ^;ftA iicigiK7)r5i-iia$ixi>fi-^ 

(4. -<f-^iU—:5'l 3 0taJlll 1 2torBl{Ci5^^ 
5OC0!g*(FBG13 2ilfel/tC»)KS^128, 
12 6, 12 AM/ 122) CO^@^S(tl. . 01 c7)W 
ADMl 0 OtcJ; 0^ilS$iX?.WDMft-^iO^-*{zio(t 

•r. 

[«i ] 
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[0 0 3 2]mi<^mmmiZiD\^X. FBG132, 
1 34. 1 3 6&tAl 38Jit>'CCTFFE 1 28, 12 
6. 1 24RX/1 2 2(i. ^^Xl, A3. A 5, RX/ 

tCliStR^^l&o iS*A 1 , A3. A 5, &T/A7«±. 2 

6nmXii2 0 0GHzcO^^-l OdB^ 

ipl) S:i>o-CV^S. 200GHzcO:7^;U^^pg{>S 
/c. rJt-lx-y ^:7^x^-^?<7>|^S^^/Nc•r-l»<?D^- 
^^'C.^t'ti>m^f&'»ii. FBGl 32211^1 34CJ: 

[00*34] FBGl 3 2RT/r3 4im^mz^\^X 
. FBG l yeXKimiZh^COT. FBG r3 2i2j: -^T- 
Rlt^fll) <h'c7)fi-^^^^i> H B G 1 3 4 (I J: oTRtt^ 

f^. FBG13 4i,ZX'oXmi^tl^b'(^m^^^i>F 

BGi 3 6(IJ:oTRl^$^^^^t^fi^^^J:0t3i^?^i^^ 
m'i^mi^zn^^^i>(Dx\ m^j:i>mQ<^m^fS.^TW 

[00 3 5] 20 0GHx^mXXm^<^ikM:^i>-:>m 
JgFBGT'^^^FBGl 32. 1 34 . 136®:t/13 
SCOfSmtzX^X . FBGl 3 2. 1 34. 1 3 65:1/' 

1 3 SCO 1 -:>lzmmi'hm^Xiy^^^KciE^^'^mm^^ 
FBGizJ:-:>XKm^ti6. m5i^z9r:^J:d(^z. BI*c7) 
iS**>^5 0GHz (fl?ili.{f. Iil*<7)jft*5 1 3*-^^ 
S5 1 5c7)ggM) /c(tm/::FBGCJ:':)TR9t$fLS 

[00 36] lll<7)WADM 1 OOtCiD^tSFBG 1 3 

2. 134, l3 6Rh<13Sl^t2 0 0GHz(^)mmT 
m^cr)m^mi:ij-:>X\^^i>iZi,^^f)^h^-r^ 50GHz 
Xl±l OOGHzi7:)raPiTEIW<7)JfIiSStS'i.-oTl^&W 

cow A D M :7 ^ /Ui^imffJ: < ■^fS.-t^ ZtlzX->X^ 
m)izy^)\^:$^mm^tL^. msiz^coXo^jr-^f&co^^ 



[003 7] laS^CioV^T. WDMft^SO 2{i5 0G 
HzraPi<:0ia*c7)ai« WDIVIft-^8 0 4(il 0 

oGHzmmcom'^<:o^^?:i,-:>x\^i>. m^ii\ 50 

GHzraPiSrtOX^^ h;ix8 0 3±OWDMfi-t8 0 

2(£ A i;e^^^^>A 1 6^t:wjs*S:4''i:^^-r'i> 1 6f•-v 
^-/^&s&^'ri><, 1 GOGHzr^PS^tox^:?^ 

h;^8 1 3_hc7)WDMfi-^8 0 4{i:. A2, A4. A 
6, AS, AlO. A12. A 1 4&r/A 1 6{7)&:g2: 

[0038] WADM806, 808, 8 102511/8 1 
2{a. h/US 0 3&X/S 1 3CB33lt-^WDM^ 

-(^^^^M^^com^^y ^ /\^i^mM^^tzi!b(tzm\^^^ix ♦ 

^, WADM80 6. 8 0 8. 8 1 0 8 1 2 c7):g. 
tt. 2 0 OGHz<7)ll|qt<50?g^:glSPg2:i>OWDM^^^^ 
/UcBga-rS^-f/Ur^SrS^iitPo j^Rtf.'WADMS 

0 6{i:. I1I^C7)^:SA 2 , A6, A-l OS:l/'A 14t2M 
jfi'r^f'-v.^>/l^>^^^ byU8 0 7JtiS5^:^:5 >^ ^^vU^Sr. 

'fi^^aov:**-'. ..' - r^\:.^\- ' 

• [ 0 0 3 9 ]' t h a^r (f ; A d m s o 6 ; r.s or. 
8 ; 8 1 om/s i 2it..^n^'ti<^^^:^<jUj^^^:}<' 

y^80 7. 81 1. 8 0 5S.{/8 0 9 (CJ£^^-S»;2V;l/ 

2, A4. A 6, A8, A 1 0 , . A 1 2 . A 1 4 2^1/ A 

1 e^^^L-t't^'^^^-^U:^'^^;^ h/US 13. m/iZ}& 

1 6*T'5:+^C>^-rSf^'V^:t^/^X'^^hyP' 

803^^^>tC'^^rv^^. 
[0 04 0] HSC^K-tiatc. ^A-^t^yPX^:?^ hyi^S 
0 3St/8 1 3{i. WDMfi-^S0 2at>'S0 4t3iD(t 

- H^-- }<^mi±m^c^i&mzmm^hrm<^mmz^^y 

XFB G^mm^^^fS.^h (Roman Kashya 
P^rpiber Bragg Gratingsj ;A 
cademic Press, 1999. 1 5 9^— i^* 

y y K^- mmc0Mm^i&m'th(7^^zf^±-:>. 

[ 0 0 4 1 ] [3 1 (^mmmPMzm^h^^mcom 2 cnm 

tmm\iZ^\^\X. 02(iVVDIVIfE-^CciD(t-g>^:;^4f-r 

:^-Mzmm'^im^^nx'th tzMzmm^^titzWA 

DIVI2 0 02:^LTi^^>. 1 , A3, A 5, RX/ 

A 7 Sr ( 3« h ^ -V ^-MZ m-t ^ W D M fi-^{i . 
a:^2 1 2, 2 0 8. 2 1 0Rl/2 0 6i'ZiSK^X^il^' 
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tiWX^tlh. TFFE222. 224, 226fit/2 
2 8«. >en-filA*j2 1 2, 2 0 8, 2 1 0Jll/^2 0 
eiZim-^tlX. ffi:^Al. A3. A 5. RX/X7lrZm 
3i'r-S#iOfi-^*'iMfI'r&. TFFE2 2 2, 22 
4. 2 2 6at>*2 2 8(i:. -fil-eil^OiSTRA 1 , A3, 
A 5. ai/A7(Cga5iL^l^WDMft-t$:RM-r-&i3 

[0042] Lfzifi-oX. ift«A ItcraJEf SWDMft 
';>'7227$r^LTTFFE222iCj:oTj|| 
ft^fl. >^a^'il'J>^^2 2 5. 2 2 3S.tX2 2 1^^ 
LTTFFE224. 2 2 6X1X2 2 8 til J: oTKS*^ 

mt&. mmiz. m^^sizmm^hwDum^ii^. u 

y:^2 2 5$::J>LTTFFE 2 2 4CJ:oTiMfi$fL. 
^fimU >'^2 2 35.t>*2 2 lS:/^LrTFFE 2 2 
6RX/2 2SlZj:'oXmi^tl. ')y9 21A^itLX 

[0043] ^i^iz. mM^^5&x/\7^zmm't^yvD 

Mff^(i. T'FFE2 2 6AtA'2 28tCj:oT-^tim 
iHfi^fl^o TFFE2 2 6tCj:o 

T iMfi $ i^ & WD Mfl-^ii §i^(CTFFE228tCJ:o 
TS;it^tl, iS;gA 5&U^'A 7(C^iiT^WDMfi^ 
ii. ni^thlZVy:^22 1Rr/2 14±5:m^'C^3^fO• 

^ 1^-:$^ 2 3 0 tc^-TI) • 
[0044] ^^f--^\xlx"-:5'230{i:. TT^Zj^^/:: 

lil Y^(Dyt^-^- i V- ^ r 3. 0 tm i^c^. rco^^m-^- - 

: : 5K^^-r^-:i^l>.^^:2: 3 0 (^^^^1:2. 014^^^^!^^ V V 

^>^^3fefi-^t y y:^ 2 L 4 tciKaM1-^& ioic^ 

[0 04 5] TFFE2'2 2/ 2'2'4 . .-2'2 6&t;^2 2 
S J: T K W $ ixT T^^f - ^ U—:^230(3i^^fi 
mz^jyi:^2 1 6S::n-LTFBG2 3 2(ciS 
i?>iX-g». FBG232. 234. 236aiX238ti. 
-efl-?ix^iftA 1 , A3, A 5, &T/X7i:{m^^\:>t 

't^^-^:^-Mzmm^hm^i:^:r^ x o ccffM^ix 

[0046] lj^:SA l^cM5i^l>ft^(i. ^f~^^U- 
. ^ 2 3 0 tc^-r^ U y :^ 2 1 6 5r/M.T F B G 2 3 2 
IZ^m^tl. 'ec:T'FBG232(Cj:-pT^a*$nTU 
y^2 1 6(cMSix. ^f-^^l— ^2 3 02:iiorl; 

:;i2 0 4tciii^tL-g»o i5iM(c. i^^xsi^zmm-t^m'^ 



(i. yv:J'2 16at/2 15S::frLFBG2 3 2S:ilo 
TFBG2 3 4(CaMfi$iX. -^CTF B G 2 3 4 ^3 j: o 
Xmi^tlX0y:^2 15RX/2 16izm^ti. FBG 
2 3 2at/-9-'-^^lx-:^ 2 3 0 SriioTiU:^] 2 0 4 

[004 7] ^SSA5S:lA^A7^l^jI-r'g)fi-^(i:. ^ti 
mFBG2365.I/'238CJ:ooTS:tt$flS. 

* A 7 izmm^hmmiF b g 2 3 6 S'ii-:^ t y y ^ 2 

1 9$:/^LrFBG238t3iorSlt^n-S. ?g:SA 
5&l/A7^cMM'ti>fi-^«i. $^>tc'J>:?'2 17$r^ 
LTFBG234S:ilO. V yi^^ 2 I 5t:ifLXF EG 

2 3 2^il»9s U>'^2 1 6Sr:/^LT1^-^JLlx-^2 

3 0^ii':>Tai:^72 0 4t::i^(i$iii>. 

[0048] WDMfi-^(iA:^J2 0 2(C:*>V^TWADM 
200{ZXil$tih. J^^fiA 1 , A3. A 5, RlfX? 

izmm^hm^i>twDMxi^m^(^zt4x^ti^i:dizi)F 

m^tlh(^X\ A:h2 0 2iZ:^l,ftWDMm^i±Ztl^ 

iC^i:>^^V^Uy7 2 1 9.. 2 1 7. 2 155.1/2 16 
^trt-L:CFBG2.3S.. 2 36, 2 34SV2 32&ii 
0% S ^^it::'!;--^ 5^ 2 3.0 S:ii-oTffi:?3 2 0 4^tC 

[0049] bt^L^i)<^. iSftA 1. A3. R 

T/X 7 lzmM^i>i--V'^-Jl^CDm'^^^X:^ 2 0 2(:Z^lf6 

.WD mmmz^^.tmi^'izit:. i Z tiC:><^mmiF B G ; 

2:3'2 , 2 3 4 , :23*6atX2;3:8 tri oT>e^"retL* 
:M^lZKM^rtX:X^2D'2i^D .-'^ixt^i 0^^<t-' 
^^A;^2 0 2(C^l^TWDMft-^;^^^>|^*$ix|>.v'^^ 
c^J:oiz2-:>a)f^izn\^^X . iS^A l . .A 3, A 5 . 

Rx/A7izmm^t^-^^-ji^<^m^ii'. mmy <fi^y2 

2 0^iYLXtiit^2 0 4I^Zi5i1r?>^NDMm^(;Zmmmz 

[0050] HlOWADMl 0 Ob^mz^ (12(7)W 
ADM2 0 0{i:. tfASix^fi^O#^(cf^ffl-r^:7>^ 

fU:^mmcom^mtiz^^zti^zx-^x. mx^rii>m 
^izn^:hnxm^?:m4^izi-i> xoizmm^ti^. m 

2<7)WADM2 0 OtCi OJfA$iX^WDMff-t<PO#'<? 

t3;B{tl>^i|5^ixSSIg8i2ai/t¥A«*coia»:ffl5r»:co 
[^2] 
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.[0051] Jt«eco:6r^tcJ:iitf. ^-r^^jUiM^m^ 

m^)ii.i^2, odB<7)ifAja^^mm-r-g>-9--^i 

U-^^2 3 0<7)2oc0;K-hi:(5l«tz. fi^J;ttf4ffl<:0F 
BG238. 236. 2 3 4&tA'2 3 2 SriioTiMfi? 

10 0.52] mi &x/m2commmi^zn\^^x. fbg 
^ztij^mx'$^^. ^hiz. mi Rx/m2commmm 

[0053] m3(>iWM<7:>~&iT$>i>-^fS.WADM 3 0 
O^rS^LTV^^. '&«WADM300(i. A:^|3 0 6 
A. 3 08A, 3 1 OA; 2a:l/*3 1 2 A^Z^l^rWDM 
im^i^X-t^fc^CDWADMSOl. m/i'Z. mtis 
06D, 308D, 310D, &X/3 1 2D(CiDOTW 
.DMft-f'$r^MK^-&fci6^WADlV13 0 3S:fii;tTV^ 
WADM3 0 0(ii/c. WADM3 0 1^3 03^ 

(^rsi^zwx^ tifzytmmm (OA) 30 5^m;Lxu 

[0 0 54] clfl^^OWADM^i, 
^ (mm. ^1 0:^0;^-:$^) coSBSt^ :7r-f^Nm 
•CfflSffiigS$^i.TV^-|><;oT\ WADM3 0 OtcPMLW 

ADM3 0'0^3loTgi^-r>l>WDIVlfi-^«i. ^astii^t 

7^i^:TtMiii^-i>i£:^^*^r$>i); oa3 osii. mcomm^^'^^ 
' ^^rnvnADMs 0 0Jtm-yX}x<^yty T ^ 

■izmm-t'^mmm^: ad ms ouzj: -oxmx^tt : 
x<!K.<ommi.z{i,m:^\t^\ 'm/m(Dmm-h^itLw^^ 
ADusosizx-^x^m^ti^m^^m^-rhtzMz 

10 0 5 5] ^J^^t^hOA<zym.^m^\^Z'th {:iix\,z 
i.r>^:^Vifii&Wri'h) fzi^l^z^ S^—<7)OA3 0 5tm 
ADM30 li:3 0 3t<J0|3JtCtfA$il§o ClO^-^cSD 

ti^m^^^t. ^m^^z^^^^mm^.^x'^^mm^ix^z 

[00 5 6] L^^L^^t^^. WDMimtmX^flhW 
AD M 3 0 1 (±. WD Mfi-^:;??-i:J]^lIS^ill) WA D M 3 0 

3x^ij±mzhtcox\ nA^tiim^izmmTt\Y 
DMf-A^^^/Ni. -fkmz. 6^m^ti^m^i^zmmi-^ 

WADM3 0 l(cJ:-oTr?A$ix/::^'V^-7U*^\ wad 

M3 0 3 tcct o-croc^iK^nT 3 . 

[00 5 7] H^tci^V^T^i. COHiiJ^^. aB:^l3 0 4 
iOTcEiCjiJOWADM • SU3 0 0^JfA-ri><IttC 
i:-yX^ftZhi)<T^i>. T?)S<?0WAD1VI • SU3 
0 0^. WDMft-f $r:>^lI^'ri>±?lT[iOVVADiVI 3 0 3C0 
f^:(CWDiMfi^S:}fA'rS^OT\ TiS<^OWADM • SU 
300«. ±m.cO^m^ADU3 0 3izX.'oX^}^$tl 



[00 58] 114 a3<7)WADM • SU3 0 0^ffl 
V^SWADM:t^'y hV-:^4 0 0^^LTV^-S», WAD 
M^-y h*7-^4 0 OJiWDlVI 5^ — 5^/1^4 0 22il>'4 

0 4tcJ:oTi^5g?iX'?>o 7fcfl^«^-S^;P4 0 2cO 
7tv;l.f'ri/:?'^4 0 ItCctoT^fi-ft^fLT. 7r>f 
>'^'3teyy^4 1 3&:ft-LT^-5^;l'404tc:Km$ii 
^WDMfi^tC^^$tl-l>, 

[00 5 9] :5^-$^yP4 0 4^C^V^T. 7terV7Uf-7'' 
^^^f4 0 3«i'J>':^4 1 3i:iYLX^mLfz^cr>WD 
Mfi^^^i^^a-fbLX. :57-$:^;^4 0 2(::i5V^T^ffl 
-fk^ilfcTtfi-t^S^t-^o $ ^>(:::^- 5-^71^4 0 4 t> 
^fc. 7tfi-^?:^fi^l:bT7tU:^:^4 1 5^ift-LX^- 
^-TjUA 0 2<7)7fevyUf-7*'l/^-9-4 0 3t3Kj||'t>l)WD 
Mm^i:mmi'^fz^co±^jU^y'ly::^^4 O l ^fl;?. 

»JV:^4 1 32^1X4 1 5i:il'tX 2-:><r)lj\^(,zmt^tl 

[006 0] %'$^-^i-)VA0 2\±t.tz. im^^AO 
5SV4 0 7Srffi^ii^T^ 0 2c03Kv;P 

^y'U9^A 0 lCJ;'>Tilifi$ix^WDMfi-f-^fM[fi 
:5^~^-:h;U4 0 2c05tv'v;Pf-n/:;'-»f4 0 3CCJ: 

->x^m^ix^'^Dy[mm:mwrth. 9-^i-)UAo 

A(r)%m®^A'0 5mfA07\t. ^fl^^fl-9-^^)\^ 
\A 0:Ac^it'^:/\^'^X\>'.:Z'^A O IRV^i^^ 5 i-fUA 0 4. 
^Oir:'7/Pf^rW:::^'-9-4 0- 3 t mt^t^^ii^f o. 
^ [ 0 O e:r^i^U':^-^:A 13&X/A 1 5 i^t^^mi- 0.^ 
y:J:<~^izRU).<:^V>^^^^^ 1 5.±rffl^cO 

iM^mm^^^'t,^ o ;r c7)/:r^. ^oy^A^iSRU'A 

1 5tC»-:>T. «ia^03teUe'.^'^4 OSd-'JgSXVAV:^ 

(Mi.«\ $^8o^c7;><-:$^) z:t(,znm$tix. wd 

IVHi-^^S^^t'€>o T^U b^-^ 4 0 8{i7^itilil§4 0 
6 S-ff ;e.T 0 . $ ±Ji^A 0 2 m/A 0 4 CO^tm^ 
^A 0 5&Z/A 0 7 tmULfzmi^?:^^ . 
[006 2] mm(^WADM:$^-^i-;UA 1 Ohtfz^ 
^)y^A 1 3ai>'4 1 5tC?{JorffiS3iit. #^<7)WD 
M ^ A- 4 ;U W D M fi-t iMtf?6^Cif AX {i^JJ-^-f 

WADM:^-$^/U4 1 0\X%')y^A 1 3&X/A 
1 5CO#^^::OV>TWADM4 1 2^m^X^^ho tKU 
l^-^4 0 8tcfc(t«>3teft'^coB5^^tCt***-i9ic>-f . 
^i^^^/>rXc7)f£T^iWADM^-^':^;U4 lOtfct 

[0063] mk^^htl^Ztit. WADM^-^:^ 

;l>4 1 0:?:;nVADIVl;t-/ hV— :^4 0 0 (C:BV^-CfSfflT' 
i^^^ti. OCl9 2T-:$^iy-hfy<6Xit^tiX^4^ 
A 1 3^11/4 1 saz^-^x^-th 

ft-t(c^}^-r^/N- H ^ X r:^^''j>:^^T-^>^ . -eommfi 
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r 0 0 6 4 ] :S!gSi<^7 r h 
too 6 5] mtlf. h-'7-^4 0 0(CtjV>T«. 

3t'J>'^4 1 3lziQ':>fz9 5 ^-^--ty hc^xy-^ym^ 

S/N'-- fe>'hC7Df)fflfi. iJb--^4 0 8|*]C7)OA4 0 6 
Sl>'WADM:5'-5-^;t-4 1 2(Ct3tt.2. 9 5-'\'— feVb 
eoWffl. Mt/tC^'-S-f^M 0 4|*K!0OA4 0 7{Cfc{t 

6 0 vs'—fev h c7)f*iijs$-^A^-i. :itizj:':,xmm 

[0 0 66] UStC^-ri-st-. OA3 0 5{±-e<?)fi^ 
!&l^£0:«-iSSHl7 T'f^MDCF) 307 i^m^ihtiZ 

(C J: oT^SSt1i<I$r HJg-ri., DCF3 0 7{i. ^CT) 
RX/fkiT)^- •yW-'py.) <y $rtO LtiW D M{i-§-<50i||ft 

*>^>^*-r?.;Ki/'7^ -f ym^-iffmizMLxmrn-r^i-zib 

t,z:^^:^7- -i ym^'/^m.^mx-t^ . d c f 3 o 7 t-geffl 

$i^^:^'^rcODCF{iJ:<^^^>^^-Cfc'5. ^^omiRiPn 
t LT . 0IJx<f . J D S Un i pha s eSt/^C o r 

n i n g*^^>A#T-^l>o 

1 0 0.6 7 ]■ f-^r^/kJiv' OA3 0■5A»^>^5^^0i5•f'*» 
^Sg^{C$) W AD M 3 o r t3 J: -? TifA'Sit 

^Ui^ 7t. O A-3 0-5 *>^{J/fcWib-r*>^rSEffit;ifc •!. W- 
A D M 3 0 3(1 j; oT^Hg$iV.S>cOt-V ^"O A 3 0 5 

Wi{znLXimmm.i^^> ■■ ■■ ■ ■ ■ - - 
1 0 0 6 8 ] zff))mMm<^mm^i&m-r^tz)^^i,z, w 

ADM30 Irtso^— ^-h'7r-^'>'<3 0 9{±, $1^7 
^yk:? 3 2 0 Afc-9--^ j.lz-iJ' 3 3 0 AtcOPatcEa 

$ixT, wx^tifz^^^-Mzm-i,m-^-mz)i{^6m. 
m^i^f-^y-i^wi^m'oxix^, mmi,z. wadmso 

3 K r >'<3 1 1 ti, /U^- 3 2 

GDt-t-dfiU— :?3 3 0Di:«0ia{CiaM$ixT, 
i^^tirzi-r^^jHzm-^immz)5if^ma^i^'r^ 

[00 6 9] <l<7)Ct(lftb-oTX(iC:c7)C:i:(;jDi. 

WADM3 0 1|^C7)FBG3 3 2A. 334A. 3 
36A&l>'338A, Ml/tC- W A D M 3 0 3 F B 
G332D, 334D, 3 3 6 DZfctf 3 3 8 D(i. A 
WD Mft-^MlAHc-Ji-iig ^iiitWD 

[00 70] mH^. ^-^-N'Tt^r-^/N'^tfl-fCe 

mLX^^i,OC 1 9 2fl-f(COUT. ia3c7)WADM3 
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3 8 (c J; o T m.mz±^ ^tih. L V ^tJi-tfe i/'<;m 

mt&fzif:>l>Z^ 7':i)-Hil04 OOP s/nm*i# 

-'^:-K7r-<>'N'3 0 9lcj:-?t:jaS:$^i, .tfi^T^^:/ 
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[00 7 2] *§^BBc7)aW<i, lgl«D-r-^'U-h«L 
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'S3tfi-f-5-igilT'§' -SmcOWA DMf-^^t^^/ktOff AX 

its F B GS.t/|RJg-r •?> T F F E c7)aS?$iXfc#tt{i, 

;i<r>E^i:mf&-t^tzi^<:r>mx-$>h. 
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Ji. ^J;e.{i'OC4 8WDMfl#a-7 -f;U:5'jyia-r.2.c7)tC 
ffl(-^^.a/S.. OC4 8WDMffl^(±. 5 0GHz<^^Pg 
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m5 0 6St/"5 0 8(4, )M^R§^^^>:^S[*^cloV^TA:tl 
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[0087] it§-c# ^^mmmit. mm9 1 0 tea: o 

T^^ilS. «IJIS9 1 0«i. FBGtf0j&M^«9 0 4«0 
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